St;:\L\IARY .·1 patient was admitted following a self-administered salicylate ol'crdose. She rapidly deteriorated and died in spite of resuscitati,)e measures. Features of her death included hyperthermia, cam'lIlsions, hypoxia, acidaemia, extreme muscular rigidity, a high serum creatille phospllO/?inase, hypocalcaemia, hypcrphosphataemia, raised potassium, and increasingly abnormal coagulation parameters. The patient had been recei"ing phenelzine 45 mg daily but none was detected on analysis of gastric aspirate. Her serum salicvlate level was extremely high (120 mg/lOO ml).
INTRODUCTION
Since the syndrome of malignant hyperthermia has been recognized, the number of drugs associated with its production has steadily risen and includes suxamethonium, inhalational anaesthetic agents (halothane, chloroform, diethyl ether, and methoxyflurane), tricyclic antidepressants, and monoamine oxidase inhibitors. So far salicylates have not been incriminated although many cases of severe salicylate overdosage have been described with features similar to those of malignant hyperthermia.
A case is presented of a patient who was on maintenance phenelzine sulphate for her psychiatric disorder. Salicylate intoxication associated with a severe metabolic acidosis resulted in a clinical picture indistinguishable from the syndrome of malignant hyperthermia.
CASE REPORT
A 26-year-old woman with an hysterical personality disorder and a history of neurotic depression was admitted to hospital at 0820 hours. Although it was not known at the time, she had ingested salicylate about ] 2 hours previously. On admission she was semiconscious, moaning, sweating, hyperventilating, cyanosed, peripherally constricted, and had an axillary temperature of 38 ·5° C. Her pulse rate was 150 beats/min., and blood pressure 110 mm Hg systolic. Gastric lavage was performed and 10 ml of dextrose 50 per cent were given intravenously. Her conscious state deteriorated and endotracheal intubation was performed without aid of drugs and ventilation assisted with 100 per cent oxygen. Bicarbonate (200 mEq) was given with an apparent improvement in her condition.
At this point she was transferred to the intensive care unit where cooling was instituted and her temperature, taken at the axilla, was 41 0 C. More vigorous cooling with ice packs and fan was then started. Her physiological state seemed to be stabilizing when at 0945 hours she suddenly began convulsing and diazepam 5 mg was given intravenously to control this. She then had a cardiac arrest, became more cyanosed and immediately developed severe increasing muscular rigidity, so much so that it hindered adequate cardiac massage and ventilation. Within minutes she became so rigid one could elevate the trunk by lifting the heels. Her face showed risus sardonicus similar to that found in tetanus. Treatment included standard cardiac resuscitation methods, 600 mEq HC0 3 , 50 ml glucose 50 per cent, pancuronium 2 mg, adrenalin 1 mg, isoprenalin 0·4 mg and procainamide 1,000 mg. Procainamide was used because her condition was suggestive of malignant hyperthermia. The cardiac monitor revealed asystole, and resumption of heart action could not be produced. Anaesthesia and Intensive Care, Vol. H, iVo. 4, Sovembel', 1974 The significant feature in her previous history was that she was on phenelzine sulphate 15 mg three times daily for her psychiatric disorder. Phenelzine sulphate is a monoamine oxidase inhibitor. Table 1 shows the results of biochemical investigations performed on admission. Her serum salicylate level was very high (120 mg/ 100 ml), and large amounts of salicylate were found in the gastric aspirate. Phenelzine sulphate was not detected in the gastric aspirate. Other abnormal results showed a severe metabolic acidosis partially compensated by a respiratory alkalosis. Crea, creatinine, phosphate, L.D.H., and S.G.O.T. levels were all elevated, and the serum calcium level was low. Table 2 shows the haematological results from a specimen taken on admission. The white blood cell count was very high and the haemoglobin elevated probably due to dehydration. The prothrombin time was markedly prolonged and the thromboplastin generation test only slightly abnormal. Table 3 shows results from further specimens taken during resuscitation. The potassium was elevated to a lethal level and the serum creatine phosphokinase was 2,000 iu per litre. Coagulation changes showed marked abnormality in the prothrombin time, thrombin clotting time, and the thromboplastin generation test. The fibrinogen and platelet levels both showed a marked decline. All these factors together when considered in the light of her previous coagulation profile (Table 2) , indicate a rapidly moving consumptive coagulopathy. At autopsy three days post-death, the lungs showed oedema and were congested. There was histological evidence of a patchy aspiration pneumonia. Microscopy of the nerve cells in the brain showed swelling consistent with hypoxia. No other abnormality was found.
Chemical analysis of a liver specimen taken at autopsy revealed a salicylate level of 37 mg per 100 g. .
Bioc/zol! iCilI /,'SiOIl
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Coagula/ioll (fuli/gc's ~alicylatl's in largc closes reducl' tLl' plasma prothrombin !en'l Illainl\' h\' decreasing factor \'1 [ but the actual ]{1l'cl;anism is uncll'ar. Vitamin K can 1)(' used to rCH'rsc the change (;oodman and (;illman 1 !)'P). In tl:is case tlil' c()agulation n'sli1ts on a(ll!~is,.;ion \\'erc suhst,lll-tiall\' normal apart fmm a prolonged prothrombin time which \\'a,; cotl~iql.·nt \\'ith s;t1in'late ingestion. HO\\'('\'('r, coagulation parameters during attempts ,It resuscitation from her cal dial' aHI',;t, shO\\'ed a marked increase in tll(' prothromhin time and tlirombin c1"tting time, markedh' abnormal thromboplastin generation, and J a sharp decline in the plasma li!Jrinogen level and platelet numbers, all suggesting a consumptive coagulopathy. Dissem ina teel intra Ya"cular coagulation is Cl In 11rt'cognizecl complic<ltion of malignant hyperthermia. CI()ttin~ is probahh' acti\'att'd among otlier thing~~ by In'perthermic cellular damage and tissue hypoxia relcasin~ tissue throm hoph,tin into the circulation (Dal1lels et al. 1!)(i!)).
Acidaemia
Acidaemia has been a well-recognized feature of salicylate overdosage in children for many years. Over recent years it has become recognized as an important feature of severe intoxication in a proportion of adults as well. It is said to occur as a result of several processes. Salicylic acid derivatives dissociate at blood pH, and in toxic doses displace 2-3 mmol/L of plasma bicarbonate. Vasomotor depression impairs renal function with accumulation of strong acids of metabolic origin. Also, organic acids accumulate secondary to salicylate induced derangement of carbohydrate metabolism (Goodman and Gillman 1970) . Proudfoot and Brown (1969) reported on a series of 62 adults of whom eight had a low pH. They noted that impairment of consciousness was invariabh' associated with acidaemia and also remarked on the increased morbidity and mortality. They found no correlation between acidaemia and plasma salicylate concentrations. Hill (1973) found that rats given salicylates died in coma usually after convulsions and the data suggested that" death occurred when a critical brain salicylate level was reached. He also produced evidence using radioactive techniques, that in the mouse, acidaemia causes a greater amount of salicylate to be absorbed into the tissues. The reason for this is that small decreases in pH are associated with large increases in the non-ionized penetrating form of the drug. Thus acidaemia results in greater brain absorption of salicylate.
On admission, our patient had a severe metabolic acidosis and a partially compensating respiratory alkalosis, resulting in pH 7 ·18 and HCO a 9 mmol/L, which values were lower than any reported by Proudfoot and Brown (1969) . This presumably resulted from about 12 hours of undisturbed absorption causing the extremely high salicylate level of 120 mg/l00ml. With severe acidaemia as well as a very high blood salicylate level, it may be concluded that tissue concentrations in this case were exceptionally high as was indicated by the liver level of 37 mg/l00 g of tissue.
CONCLUSION
It may only be conjectured as to the cause of malignant hyperthermia in this case. Described cases of death from salicylate overdose have many features in common with malignant hyperthermia. Included among the many metabolic effects of salicylates is the ability to uncouple oxidative phosphorylation (M yahara and Karlen 1965) . This probably explains increase in oxygen uptake and the pyretic effect of salicylate toxicity. Britt et al. (1973) consider that in malignant hyperthermia, uncoupling of oxidative phosphorylation is a secondary feature. Nevertheless, it is possible that high cellular levels of salicylate may trigger a process common to the other agents incriminated. Further investigation may be warranted in animals to see if any relationship between high salicylate tissue levels and malignant hyperthermia can be demon~trated.
